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FOREWORD 

This Indian Standard ( First Revision ) was adopted by the Bureau of Indian Standards, after the draft finalized 
by the Textile Materials for Marine/Fishing Purposes Sectional Committee had been approved by the Textile 
Division Council. 

This Indian Standard was first published in 1981 . In the present revision, methods for determination of cutting 
rate are based on simple calculations. Determination of approximate cutting rate and complex cutting rate which 
are used in certain cases to get a smooth and ideal straight line cut is also explained in Annex A. 

In reporting the results of a test or analysis made in accordance with this standard, if the final value, observed 
or calculated, expressing the result of a test, shall be rounded off in accordance with IS 2 : 1 960 'Rules for rounding 
off numerical values (revised)'. 
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Indian Standard 

FISHING NETS — METHOD FOR DETERMINATION 
OF TAPER RATIO AND CUTTING RATE 

( First Revision ) 

(M n ) for which A/ t meshes are lost or gained. 



1 SCOPE 

This standard describes the method for determination 
of taper ratio and cutting rate for machine made netting 
for the construction of fishing gears. 

2 REFERENCES 

The following Indian Standards are necessary adjuncts 
to this standard: 



IS/ISO No. 



Title 



IS 4402 : 1993/ Fishing nets — Netting — Basic 
ISO 1 107 ; 1974 terms and definitions ( first 
revision ) 

IS 6920: 1993/ Fishing nets — Cutting knotted 
ISO 1532 : 1973 netting to shape ( Tapering ) (first 
revision ) 

3 PRINCIPLE 

The taper ratio and cutting rate for cutting netting to 
shape are determined from the following: 

a) The total number of meshes in T-direction 
( M x ) gained or lost while effecting the cutting. 

b) The total number of meshes in N-direction 



c) The taper edge or cut edge is the hypotenuse 
of a right angle triangle having the other two 
sides constituted by the meshes in T-direction 
( M t ) and N-direction ( M n ) respectively. 

4 TERMINOLOGY 

4.1 T-direction — The direction parallel to the general 
course of netting yarn as shown in Fig. 1 . 

4.2 N-direction — The direction perpendicular to the 
general course of netting yarn as shown in Fig. 2. 

5 TYPES OF CUTS 
5.1 Knot-Cut (K-Cut) 

Cut just above the knots. 

5.1.1 Normal Cut (N-Cut) ox Point Cut (P-Cut) 

A cut at right angles to the general course of netting 
yarn just beyond the knots ( see Fig. 3 ). 

5.1.2 Transverse Cut (T-Cut) ox Mesh Cut (M-Cut) 

A cut parallel to the general course of netting yarn just 
above the knots ( see Fig. 4). 



T DIRECTION 




GENERAL 
COURSE OF 
NETTING YARN 



Fig. 1 Direction Parallel to the General Course of Netting Yarn 




GENERAL COURSE 
OF NETTING YARN 



N DIRECTION 

Fig. 2 Direction Perpendicular to the General Course of Netting Yarn 

1 
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N CUT 

DIRECTION 
OF CUT 



Fig. 3 Normal Cut 




T CUT 



DIRECTION OF CUT 

Fig. 4 Transverse Cut 

S.2BarCut(B-Cut) 

A cut parallel to a line of seqential mesh bars, each 
from adjacent meshes and severing one or more bars 
(seeFig. 5). 



B CUT 




Fig. 5 Bar Cut 

6 TAPERING, TAPER RATIO AND CUTTING RATE 
DEFINITION AND CALCULATION 

6.1 Tapering means the shaping of netting by cutting 
or by creasingtoaiting. 

6.2 Taper Ratio 

Taper ratio is the ratio between the number of meshes 
lost or gained in T-direction to the number of meshes 
in N-direction. 



Taper ratio, R t ~ 



Number of meshes lost or gained 
in T-direction 

Number of meshes in N-direction 




Fig. 6 
For example shown in Fig. 6, the taper ratio, 
M t 10 1 



Ri "Mn' 



20 = T = 1 *' 2 



6.3 Cutting Rate 

To obtain a desired shape and area of netting by 
tapering, N- or T-cuts and B-cuts of a distinct length 
must follow each other in rythmical way. This rythmical 
alternation of various types of cuts is called cutting 
rate. 

6.4 Calculation for Taper Ratio and Cutting Rate 

Taper ratio and cutting rate can be calculated by means 
of number of meshes gained or lost in T-direction (M t ) 
and number of meshes in N-direction (Mn) as the two 
sides and tapering edge as the hypotenuse of a right 
angle triangle formed therein. 

6.4.1 Combination ofN-Cut andB-Cut 
Combination of N-cut and B-cut occurs if the number 
of meshes in T-direction (M t ) is less than the number 
of meshes in N-direction (M n ) but not equal to zero, 
that is, M x < M n , then 

Number of meshes lost or 
gained in T-direction 



a) Taper ratio, R t ~ 



Number of meshes in 
N-direction 



M n 



< 1 




Fig. 7 
For example shown in Fig, 7. 



IS 9945 : 1999 



M t =40andM n = 80 
1 



■ „ M t 40 
Taper ratio, R f =-rr~ - 

1 M n 



80 



<1 



80 



M t 



>1 



For example shown in Fig. 9. 

M t = 120 and M n = 40 



Taper ratio, R t = 






120 

lo~ 



= 3:1 



75 



.J 



15 50 1! 

Fig. 8 
For example shown in Fig. 8. 

M t =15andM n = 75 



Taper ratio, R x = 



M t 

Mn 



15 

"75 



1 



b) Cutting rate, R c = 



Total number of N-cuts 
Total number of B-cuts 

M n -M x N-cut 



2 x M t B-cut 
For example shown in Fig. 7. 

M n -M _ 80-40 



Cutting rate Re = 



2 x M 2 x 40 



40 1 

= 8iry =lN2B 



For example shown in Fig. 8. 

M n -M 



Cutting rate R c 



75-15 



2 x M t 2 x 15 
-=2N1B 



60 

30 



6.4.2 Combination of T-Cut and B-Cut 

Combination of T-cut and B-cut occurs if the number 
of meshes in T-direction, M t , is greater than number 
of meshes in N-direction, M n thatis,A/ t > M n) then 

Number of meshes lost or 
gain in T-direction 



a) Taper ratio, R t - 
(see Fig. 9 and 10 
for examples) 



Number of meshes 
in N-direction 




100 




30 




15 



35 

Fig. 10 
For example shown in Fig. 10. 

M = 35 andM n = 15 



Taper ratio, R t - 
b) Cutting rate, 7? c = 



35 
M n 15~ ' 3 

Total number of T-cuts 
Total number of B-cuts 

= Ml ~ Mn = T " cut 
2 x M n B-cut 

For example shown in Fig. 9. 

n ♦♦* ♦ d M-K 120-40 

Cutting rate, R c = — - — —■ = — — — - 

& 2 x M n 2 x 40 



= 7:3 



80 
80 



= IT IB 
For example shown in Fig. 10. 

M-Mn 35-15 



Cutting rate, R c = 



2 x M„ 2 x 15 
20 2 



30 



= 2T3B 



6.4.3 All Bar Cut (AB) 

A straight row of bar cuts in a continuous direction or 
cutting of all bars in the same direction form an oblique 
or diagonal taper whose width contains the same number 
of meshes as the depth. 

Then, M t =M n ( see Fig. 1 1 and 12 ), and 

M t 



a) Taper ratio, R x = 



b) Cutting rate, R c - 



M_ 



1 



Total number of K-cuts 
(NorT) 

Total number of B-cuts 



Fig. 9 
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R _M t -M n 
c 2 x M 

n 


Mn-M 

° r 2 x M t 




K 






B B 





where M - M n or M n ~M t represents the number 
of knot-cuts. 




Fig. 12 

6.4.4 All Normal Cut (AN) 

Cutting of netting in a straight line parallel to the 
N-direction only, thenM = 0, and 

M 

a) Taper ratio, # t =— — = -— = 



A/. 



A/ 



A/-M N 

b) Cutting rate, tf c = n J = — 

2 x M 



6.4.5 All Transverse Cut (AT) 

When cutting of netting is in a straight line parallel to 
T-direction only, thenM n = 0, and 

a) Taper ratio, /&= - rr -=— — = Indeterminate 



b) Cutting rate R< 



M n 



2 x A/ n 

6.5 Calculation of Cutting Rate from Taper Ratio 

Case I 

Mt 
When taper ratio, R t = -r-^- < 1 but not equal to zero, 

Mn 



In this case A/ t < A/ n and the cutting consists only of 

N- cuts and B-cuts. 

N-cuts M n - A/, 
Cutting rate = - 



B-cuts 



2 x M 



By substituting the value of M t and A/ n in the equation, 
the corresponding cutting rate can be calculated. 



Example: 

Let the taper ratio be 
M 3 



Then R t = 



< 1 



M 5 

n 

Hence, A/t = 3 andA/ n = 5 

By substituting the values of A/ t and A/ n in the 
equation, 



M n - M 



N-cuts 



2 


x M t 


B-cuts 


5 


- 3 


N-cuts 


2 


x 3 


B-cuts 


2 
6 


N 
= — or 
B 


1 = N 
3 B 



N = 1 and B = 3 
Therefore, cutting rate = IN 3B. 
Case 11 



When taper ratio, R x - 



Af. 



■>1 



In this case M t > M n and the cutting consists only of 
T-cuts and B-cuts 



Cutting rate, R c 



T_ 
B 



2 x m 



By substituting the value of M and A/ n in the above 
equation, the cutting rate can be calculated. 



Example: 



Let the taper ratio be 



Thenrt t = 



M. 



>1 



M n 3 

Hence, A/t = 5 andA/ n = 3 

By substituting the values of M and M n in the equation, 
A/ t - A/ n T-cuts 



2 xA/ n 
5-3 
2x3 



B-cuts 
T-cuts 
B-cuts 
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_2 = T_ J_ = J£ 

6 B ° T 3 B 

Hence, T = 1 and B = 3 
Therefore cutting rate = IT 3B 

Caselll 

M 
When taper ratio, R t = — *— = 1 . 

In this case M t = M n and the cutting consists only of 
bar cuts. The cutting rate is either; 

M - M n M n - M 

or = — 

2 x M n 2 x M 5 

In both the cases the numerator becomes zero and the 
denominator becomes double the number of meshes 
in N-direction or T-direction. 

Number of B-cuts is 2 x M n or 2 x M t or double the 
number of meshes in N-direction or T-direction. 

This indicates all bar cut or AB cut. 

Example: 

Let the taper ratio be ^ 

M 3 

Then* = = — = 1 

A/„ 3 

Hence, M t = 3 and M n = 3 . 

By substituting the values of M t and M n in the 
equation, 

M t - M n T-cuts M n - M t N-cuts 

or 



By substituting the values of A/ n and M t in the equation, 
the numerator becomes a positive integer equal toM n 
and the denominator becomes zero: 



N-cuts 



K- 


-M t 


2 * 


K 


K 


-0 



B-cuts 



2x0 







N-cuts 
B-cuts 



Number of N-cuts is equal to M n and number of 
B-cuts is equal to zero. 

This indicates all normal cuts or AN-cuts. 

Example: 

M 
Let the taper ratio, R = be » this indicates 

M n 10 
thatM t = 0andM n = 10 

that is M n . M t = 

By substituting the values of M t and M n in the 
equation: 

N-cuts 

, we get 



K- 


■M x 


2 x 


K 


10- 


-0 



B-cuts 
10 



2 x0 







N 



10 numbers of N-cuts and zero number of B-cuts. This 
indicates all normal cut or AN-cut. 



CaseV 



2 x M n B-cuts 2 x A/ t B-cuts when taper ratio, R x = 



M„ 



is indeterminate. 



3-3 



N 

b" 



2x3 

6 B 

N-0andB = 6 

Therefore, the cutting rate = 6B ON or 0T. 
The cutting rate is all bar cuts or AB-cuts. 
Case IV 



This condition occurs when M n = and M t is a positive 
integer that is, M t >M n ^0 



Cutting rate, R c = 



A/t-A/n 

2xM n 



T-cuts 
B-cuts 



When taper ratio, R t - 



M^ 
M. 



By substituting the values of M n and M t in the equation, 
the numerator becomes a positive integer and the 
denominator becomes zero. 



T-cuts 



= 



This condition occurs when M t = 0andM n is a positive 
integer. 

M-M t N-cuts 

Cutting rate, R t = —2 — = 

2 x M t B-cuts 



M t - 


-M n 


2 x 


M n 


M x - 


- 



2x0 



B-cuts 

M t 
~0~ 



T-cuts 
B-cuts 



Number of T-cuts is equal to M t and number of B-cuts 
is equal to zero. This indicates all transverse cut or AT- 
cut. 
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Example: 

M 10 
Let the taper ratio, R t = be 

M n 

This indicates thatM = 10 and A/ n = 

By substituting the values of M and M n in the 
equation: 



M C M n _ T-CUtS 



we get 



2 x M n B-cuts 

10-0 10 T-cuts 



2x0 B-cuts 

10 number of T-cuts and zero number of B-cuts. 
The cutting rate is all transverse cut or AT-cut. 
6.6 Calculation of Taper Ratio from Cutting Rate 

Case I 

When cutting rate consists of N-cut and B-cut 

This condition is satisfied whenM < M n and both are 
positive integers. 

^u * , , M n ~M t N 

The formula for cutting rate is 



2 x M B 



By cross multiplication: 

B(M„-M t ) = 2xNxA/t 
BA/„-BMt = 2xNxM t 
BM n = 2NM t +BM 
BM n =M t (2N+B) 
M 



B 



Taper ratio, R t = 

Mn 2N + B 

Example: 

Let the cutting rate be IN 3B that is, N = 1 and B = 3 . 
By substituting the values of N and B in the equation, 

M n 
Taper ratio, R t = 



B 



2N + B 
M t 3 



-= 3:5 



A/ n 2x1+3 5 
Case II 

When cutting rate consists of T-cuts and B-cuts. 

This condition is satisfied when M x > M n and both are 
positive integers. 



The formula for cutting rate is: 



M t -M n 



T 



2x M n 
By cross multiplication 

B(M-A/ n ) = 2xTxA/ n 
BA/ t -BM 1 = 2xTxM n 
BM=2TA/ n +BM n 
BM=A/n(2T + B) 

M 2T + B 

Taper ratio, R t - 



Mn B 

Example: 

Let the cutting rate be IT 2B that is T = 1 and B = 2. 

By substituting the value of T and B in the equation, 



Taper ratio, /? t = 



3. 

A/ 



2T + B 
B~~ 



Taper ratio, Rt = 



Caselll 



M t 2x1+2 4 



Af. 



= 2:1 



When cutting rate consists only of Bar cuts (All Bar 
Cuts). That is N-cut or T-cut is zero and B-cut is a positive 
integer. This condition is satisfied whenM n = A/ t . 

The formula for cutting rate is either: 

Mn-M N M-M„ T 



2 x A/ t 



B 



2 x M n 



B 



Consider any one of the above and on cross 
multiplication 

B(A/„-M) = 2xAf t xN 

BA/ n -BM = 2*M x N 

When Af = 0, the equation is BM n = BA/ t 



Taper ratio, R t - 



M n 



B 
B 



1 



1 



= 1:1 



6.7 Determination of Cutting Rate for Parallelogram 
and Asymetric Trapezium 

The netting shapes like parallelogram and asymetric 
trapezia are found very common in the design and con- 
struction of fishing gears. While hand braiding, the 
required taper (shape) is affected by baiting along one 
side and creasing along the other side. But the 
determination of cutting rate for such pieces needs a 
careful approach. The following examples illustrate 
determination of cutting rate for parallelogram and 
asymetric trapezia. 
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The shape of a parallelogram is obtained by performing 
identical cutting rate in the same direction on the 
opposite sides (edges) of the netting. Unless the taper 
ratio (baiting ratio) or the cutting rate for one of the 
side is not known, the cutting rate for the opposite side 
cannot be determined. 

Example 1: 

Determine the cutting rate for the si&zAD of the piece 
shown in Fig. 13, 




D C 27 E 



Fig. 13 
Here the cutting rate for the side BC is given as 1P1B. 
P 1 



Gutting rate, 1^= — = — 
B 1 




M n -M 

- • M - 3 A/. 




2 x M t 




M t 1 
Taper ratio, Rt = = — , 

M n 3 




M n = 3M, 




Meshes gained in T-direction 1 


27 



Meshes in N-direction (81 given) 



81 



27 meshes are added or gained in T-direction along 
the side DC. 

DE = 20 + 27 = 47 

For AB to be made into 20 meshes, 

M 



Taper ratio = 



Mi 

Meshes to be reduced in T-direction 



Meshes in N-direction 

__27 1_ 

" 81 ~ 3 

N A/n-M 

Then cutting rate, /?c = -= ^ ^ 



3-1 , 
2>< 1 



= 1N1B 



Example 2: 

Determination of cutting rate for the shape of an 
asymetric trapezia when taper ratio for the opposite 
side is given (see Fig. 14). 




Fig. 14 
Here the taper ratio for the side BC is given as 1 : 3 . 



1 



M 4 



Taper ratio, R { - — = - 

3 M„ 



Then cutting rate, R c = 

N 



Mn-M 



2 x M 
3-1 2 1 



1 



IN IB 



B 2xl 2 
Taper ratio 1 : 3 (given) 

Meshes gained in T-direction 



Taper ratio = 



Meshes in N-direction (75 given) 
1 25 



3 75 

25 meshes are gained in T-direction along the side DC, 

D£> 50 + 25 = 75 
For ,45 to be made into 20 meshes, 



Taper ratio, R t = 



Meshes to be reduced in 
T-direction (A/ t ) 

Meshes in N-direction 
(M n =75 given) 



75- 20 



55 



11 



Cutting rate, R c - 



75 75 15 

Mn-M _ N 
2 x M t B 
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15 - 11 



2 x 11 11 

= 2N11B(1N6B+1N5B) 

Example 3: 

Determination of cutting rate for the shape of an 
asymetric trapezia when cutting rate for the opposite 
side is given {see Fig. 15). 



A B 




Fig. 15 

The cutting rate for the side BC is given as IN 2B 

AT M n -Mt 
B 2 x M 



A/„-A/ t 



2 2 x M 
2xM t =2(M B -M l ) 
M n =2M t 

Taper ratio, R t = 



M 



1 



2 
1 



M n 2 

Meshes gained in T-direction (Af t ) 



Meshes in N direction ( Af a = 1 50 given ) 

75 



2 150 

75 meshes are gained in T-direction along the side DC 

D£>50 + 75=125 
For^4£ to be made into 5 meshes, 

M 



Taper ratio, R x = ■ 



M„ 



M _ Meshes to be reduced in T-direction (A/ t ) 
A/ n ~ Meshes in N-direction 

Then cutting rate = -g- = 2 x ^ 



150-120 



2 x 120 240 8 



2<L = _L= 1N8B 
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ANNEX A 

( Foreword) 

DETERMINATION OF APPROXIMATE CUTTING RATE AND COMPLEX CUTTING RATE 



A-l In certain cases of shaping, the cutting rate does 
not give a definite rate or the cutting rate cannot be 
simplified without remainder. In such situations there 
are two alternatives namely approximate cutting rate 
or a complex cutting rate . 

A-2 DETERMINATION OF APPROXIMATE 
CUTT1NGRAIE 

Example 1: 




Fig. 16 

As explained earlier, the cutting rate for the piece 
ABC is 

_ Mn-Mt = N_ 
2xMt B 

Af„ -M _ 45- 19 _ 26 _ 13 

2 x M t 2 x 19 38 19 

13N19B 

If this cutting rate is followed as such, it gives an uneven 
edge rather than a smooth edge with a simple cutting 
rate. In such cases, the possible simplest cutting pattern 
is obtained by distributing the B-cuts in such a way 
so as to get a definite rate and a remainder that is: 



13N 
~19B 



13N 



13B + 6B 



IN 



x 13times + 6B = 13( IN 1B) + 6B 



This implies that when this IN IB cutting rate is 
executed 13 times, 6 bar cuts are left as remainder. 
These 6 bar cuts have to be distributed as evenly as 
possible over the whole length during cutting. 

Example 2 : 

The cutting rate for the piece^BC is 



Mn-M t .N 
2 x A/ t B 

143-100 43N 



2 x 100 



200B 



= 43N200B 




Fig. 17 

Since this cutting does not give a simple definite rate 
and a smooth straight line structure along the cut edge, 
the possible method is chosen by distributing the 
B-cuts in such a way so as to get a definite rate and a 
remainder: 



43N 
200B 



40N + 3N 
200B 



IN 
5B 



x 40times + 3N= 1N5B x 40times + 3N 



When IN 5B cutting rate is executed 40 times, 3N-caU 
are left as remainder. These 3N-cuts have to be distributed 
as evenly as possible over the whole length during 
cutting. 

A-3 DETERMINATION OF COMPLEX 
CUTTING RATE 

In certain cases complex cutting rates consisting of 
two or more groups of different cutting rates can also 
be used so as to get a smooth and ideal straight line 
cut. 

Example 1 ( see Fig. 16 ) : 

For the determination of complex cutting rate, first of 
all find out the cutting rate as explained earlier that is, 



M n -M t 

2 x A/t 



B 
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45-19 26 


13 


2 x 19 38 


19 


13N19B 





Divide the larger number of cuts by the smaller one 
and determine the remainder as under: 

— = = — and the remainder is 6 Bar-cuts 

B 13 1 



that is, 13N 13B + 6B = IN IB x 13 times + 6B 

In order to get an ideal straight line cut, the remaining 
6B-cuts must be distributed as evenly as possible 
during execution of 13 cuts of IN IB. To achieve the 
same, take 6 cuts of IN IB from 13 cuts of IN IB and 
add 6 B-cuts to the former. Rearrange the 13 N13B cuts 
in such a way so as to accommodate additional 
6B-cuts. 

thatis,13N13B + 6B=7N7B + 6N6B + 6B 

= (1N1B)7 + (1N1B)6+6B 

By adding the 6 Bar-cut to 6 (IN IB) 

= 7(1N1B) + 6(1N2B) 

= 6(1N1B) + 1N1B+6(1N2B) 

= 6(1N1B+1N2B)+1N1B 

6times(lN IB + IN 2B) cuts and finally one IN IB cut. 

Example 2 ( see Fig. 17 ) : 

As in the previous example, first of ail find out the 
cutting rate: 



M n - 


-M 


2 x 


M 


143- 


100 



2 x 100 



N_ 
B 

43N 
200B 



= 43N200B 



Divide the larger number of cuts by the smaller one 
and determine the remainder: 

= — and the remainder is 28 B-cuts 



43 

43N 


1 

43N 


200B 172B + 28B 
lN4Bx43times + 28B 



IN 



x 43 times + 28B 



4B 



In order to get an ideal straight line cut, the remaining 
28 B-cuts must be distributed as evenly as possible 
during execution of 43 cuts of IN 4B. 

To achieve the same take 28 cuts of IN 4B from the 43 
cuts of IN W and add the 28 cuts to the former. 
Rearrange 43 cuts of IN 4B in such a way so as to 
accommodate additional 28 B-cuts. 

1N4BX43+28B = 1N4Bx15+1N4B x28+28B 
= N4Bxl5 + lN5Bx28 

= 14(1N4B) + 28(1N5B)+1N4B 
= 14(lN4B + 2xlN5B)+lN4B 

14 times 1N4B, 1N5B, 1N5B and finally 1N4B. 
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